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Abstract

This study aimed to 1) compare the cancer screening practices of unaffected noncarrier
women under 40 and those aged 40 to 49, following the age-based medical screening
guidelines, and 2) consider the way the patients justified their practices of screening or overscreening. For this study, 131 unaffected noncarriers—77 women under age 40 and 54
between 40 and 49, all belonging to a BRCA1/2 family—responded to a questionnaire on
breast or ovarian cancer screenings they had undergone since receiving their negative genetic
test results, their motives for seeking these screenings, and their intentions to pursue these
screenings in the future. Unaffected noncarriers under age 40 admitted practices that could be
qualified as over-screening. Apart from mammogram and breast ultrasounds, which the
women under 40 reported seeking less often, these women’s screening practices were
comparable to those of women between 40 and 49. Cancer prevention and a family history of
cancer were the two most frequently cited justifications for pursuing these screenings. We
suggest that health care professionals discuss with women under 50 the ineffectiveness of
breast and ovarian cancer screenings so that they will adapt their practices to conform to
medical guidelines and limit their exposure to the potentially negative impacts of early cancer
screening.

Keywords: screening practices, over-screening practices, HBOC, asymptomatic, noncarriers,
women under age 50.
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Comparison of the screening practices of unaffected noncarriers under 40 and between 40 and
49 in BRCA1/2 families

Introduction
Studies have determined that 5% to 10% of breast and ovarian cancers are hereditary
and are linked to the transmission across generations of a mutation on the BRCA 1 and BRCA
2 genes (Risch et al. 2001). Women who do not have breast or ovarian cancer but who carry
the mutation on one of those genes have a 50% to 85% lifetime risk of developing breast
cancer and a 10% to 65% risk of developing ovarian cancer, compared with risks of
approximately 10% and 1% among the general population, respectively (Antoniou et al. 2003;
Chen et al. 2006; Risch et al. 2006). Women who already have breast or ovarian cancer and
who carry the mutation have an increased risk of developing breast cancer in the other breast
or of developing ovarian cancer (Metcalfe et al. 2004; Rogozinska-Szczepka et al. 2004).
However, unaffected women belonging to a BRCA1/2 family but not carrying the mutation
themselves have the same risks for developing breast or ovarian cancer as women in the
general population (Domchek et al. 2010; Harvey et al. 2011; Korde et al. 2011).
While prevention is a major public health concern, screening can sometimes become
problematic. For the last decade, a number of studies have been devoted to examining breast
and ovarian cancer screening practices among women belonging to a BRCA1/2 family
(McInerney-Leo et al. 2006; O’Neill et al. 2010). Whereas carriers followed the guidelines
based on the results of their genetic tests, noncarriers seemed to adopt practices that were not
recommended during the consultation discussing their test results. These women’s screening
practices can be problematic when they ignore the medical guidelines based on their age and
personal or family history; unaffected women who belong to BRCA1/2 families but who
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receive negative results from their genetic test should not seek more cancer screening than
women in the general population (Domchek et al. 2010; US Preventive Services Task Force
2009).
In France, the national breast cancer screening program, implemented since 2004,
offers women from 50 to 74 years of age a bilateral mammogram every two years, with an
agreement that the national health insurance will bear the medical costs (Institut National du
Cancer 2010). This service is based on guidelines from the Haute Autorité de Santé
established following the study of meta-analyses conducted on different age groups by a
group of experts from several disciplines associated with breast cancer screening (Agence
Nationale d’Accréditation et d’Evaluation en Santé 2004; Haute Autorité de Santé 2012). For
women under age 40, no recommendation concerning screening is made; these women seek
screening primarily for personal reasons. Although the recommendations seem clear for
women under 40 or above 50, the medical and scientific community is still debating practices
for women between 40 and 49 (e.g., Hendrick and Helvie 2011; Kopans 2010; Qaseem et al.
2007). This debate makes it difficult to determine what constitutes "over-screening" in this
age group (Fletcher and Elmore 2003; Kadaoui et al. 2012; Nelson et al. 2009; US Preventive
Services Task Force 2009). Several authors insist that screening under the age of 50 is a
personal decision and that each woman should be informed of the advantages and
disadvantages of screening, most notably the risk of false positives and the inadequate
capacity to detect possible tumors in this age group (Institut National du Cancer 2010, 2012;
Kearney and Murray 2009; National Institute of Health 1997; Smith 2000; Yokoe et al. 1998).
Concerning breast self-examination (BSE) and clinical breast examination (CBE),
there is still a debate. Although there is no French recommendation for or against these exams
in the frame of individualized screening (Institut National du Cancer 2012), some AngloSaxon studies show that BSE does not reduce mortality and may increase benign biopsy rates
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(e.g., Mc Cready et al. 2005; Perry 2009; Rosolowich 2006). As a result, these studies view
breast self-examination as an exam that may do more harm than good, and recommend that it
should not be routinely taught to women, and that the benefits and risks of practicing this
exam should be fully discussed with women who still request it. On the contrary, other studies
(e.g., Fancher et al. 2011; Ma et al. 2012) criticize the recommendation made by the
American Cancer Society. They argue that BSE should be optional, because this exam
permits the detection of breast cancer, especially in young women who do not benefit from
other exams such as mammograms. Even if women of 40 years old or under account for less
than 5% of women developing breast cancer (National Cancer Institute 2008), their cancers
are more aggressive and have the highest likelihood of being palpable disease. It seems that a
significant number of breast cancers are detected by this exam in women younger than 40
(Fancher et al. 2012; Ma et al. 2012). According to these Anglo-Saxon clinical studies, BSE
should remain important for breast cancer diagnosis. CBE also can detect cancers missed by
mammograms, but its role in cancer screening remains controversial (Chiarelli et al. 2009; Ma
et al. 2012; Mc Donald et al. 2004).
This debate concerning the benefits and harms of breast cancer screening is in part due
to the risk of overdiagnosis or overdetection, which occurs in cancers detected at screening
that would not have otherwise become apparent in the woman’s lifetime (Independent UK
Panel on Breast Cancer Screening 2012). A recent literature review on European breast cancer
screening by mammograms (Hofvind et al. 2012) concludes that the estimated risk of a falsepositive result in women aged 50-69 undergoing 10 biannual mammograms over a twodecade period vary from 8% to 21% in Europe (average 20%), and that the risk of an invasive
procedure (such as needle biopsy or surgical intervention) ranged from 1.8% to 6.3%. Several
reviews conclude that false-positive screening increases breast cancer anxiety and distress
(Brewer et al. 2007; Saltz et al. 2010). However, even if the risk of over-diagnosis is real and
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may lead to an increased anxiety in women, the benefits of breast cancer screening appear to
be higher than harms for women aged 50 or more (Independent UK Panel on Breast Cancer
Screening 2012; Institut National du Cancer 2012).
Despite these recommendations, the results of recent epidemiological studies (Dawson
et al. 2008; Dorval et al. 2011; Foster et al. 2007; Julian-Reynier et al. 2011; Peshkin et al.
2002) show that unaffected noncarriers belonging to a BRCA1/2 family admit to seeking
screening that exceeds the medical guidelines and that would be qualified as "over-screening"
by some of these authors (Dawson et al. 2008; Dorval et al. 2011). According to Dawson et
al. (2008), most notably, for women under age 40, engaging in any one of the following
screenings is sufficient to constitute over-screening: mammogram, clinical breast examination
more than once a year, ovarian or breast ultrasound, breast self-examination or CA-125
testing. These data are summarized in Table 1.
Insert here Table 1

The explanations women give to justify their practices are, to our knowledge, rarely taken into
account in the literature. Aro et al. (2001), for instance, considered data centered on women’s
reasons not to pursue screening. However, understanding the reasons that some women
engage in over-screening might be helpful for developing interventions aiming at reducing the
potentially deleterious consequences of excessive screening, including anxiety generated by
false positives and the potential health hazards of repeated exposure to radiation from
mammograms (Nekolla et al. 2008).

Purpose of the Present Study
The primary objective of this study is to estimate the screening, and possible over-screening,
practices adopted by French women who are unaffected with cancer and noncarriers of a
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familial BRCA mutation; more precisely, the objective is to compare the screening practices
of women under 40 with those of women between 40 and 49. The secondary objective is to
examine and better understand the reasons women themselves give for their screening and
over-screening practices.

Method
Participants
The study participants consisted of 83 unaffected noncarriers under age 40, and 57
between 40 and 49, who belonged to a BRCA1/2 family. These participants were seen in
oncogenetic consultation between June 1997 and May 2009 in two cancer treatment and
research centers in the northwest of France and agreed to take part in this study. The data on
six participants under 40 and three participants between 40 and 49 were not used because of
insufficiently completed questionnaires.
For the final statistical analysis, we selected the responses of 77 unaffected noncarrier
women between 19 and 39 (M = 32.09, SD = 5.21) who, on average, had received their test
results nearly three years before the beginning of the study (M = 2.82, SD = 1.78), and 54
women between 40 and 49 (M = 44.89, SD = 2.49) who had received their test results nearly
five years before the beginning of the study (M = 4.67, SD = 2.73). Their socio-demographic
characteristics and family backgrounds are shown in Tables 2 and 3.

Insert Tables 2 & 3
Procedure
After agreeing to participate, all participants who had been informed of their negative
results at least one year before the beginning of the study received a letter by mail at their
homes stating that they had been selected to take part in a study focusing on the personal
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experiences of women who had received genetic screening for breast and/or ovarian cancer.
The women were assured that they were free to accept or refuse to participate and were
guaranteed that their answers would remain anonymous and confidential. This informational
letter was sent with a questionnaire and an agreement form that the participants were invited
to fill in and return, via postage-paid envelope, to the research unit that had initiated the
project. In addition, for each participant, a study research engineer prepared a medical card
detailing the number of the participant’s relatives with breast, ovarian or another type of
cancer; the number of relatives who had died as a result of the disease, and the respondent's
possible recourse to prophylactic surgery. This study obtained all required legal and ethical
authorizations (Comité de Protection des Personnes; Comité Consultatif sur le Traitement de
l'Information en matière de Recherche dans le domaine de la Santé; Commission Nationale de
l'Informatique et des Libertés).

Measures
The primary dependent variable, which was derived from self-reported responses to a
questionnaire, was the respondents’ screening practices since receiving the results of their
gene tests. The respondents’ self-reported practices were considered to be "over-screening" if
they consisted of more screening than the medical community recommends. For comparison,
the six screening practices listed on our questionnaire were similar to those discussed in the
reference literature (i.e., Dawson et al. 2008): mammogram before the age of 40, clinical
breast examination more than once a year, ovarian ultrasound, breast ultrasound, breast selfexamination and CA-125 testing. In addition to socio-demographic and medical data, the
questionnaire elicited 1) participants’ reasons for their chosen screening practices, and 2) their
intentions to continue these screening practices in the future.
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Screening practices. Each participant was asked whether, since receiving the results of
her gene test, she had pursued any of the following screenings: mammogram, breast selfexamination, clinical breast examination by a doctor, breast ultrasound, ovarian ultrasound, or
CA-125 testing. If the response to any of these was yes, the next question asked was how
often: less than once a year, once a year, twice a year, more often. This evaluated frequency
permitted us to determine if there was over-screening or not for the clinical breast
examination. Indeed, contrary to the other screening practices evaluated, whose mere
presence was considered as over-screening, the clinical breast examination was not
considered as over-screening per se, but only if received more than once a year. On this basis,
an over-screening score was calculated for each participant by summing the number of
screenings each woman had self-reported seeking or engaging in (ranging from 0 = received
no screenings to 6 = received all six of the screenings listed). For women under age 40, a
score of 1 was sufficient to be considered over-screening. For women over 40, we do not use
the term “over-screening,” due to the fact that recommendations are less clear for these
women. Consequently, the score is an indicator of their screening practices.
Motives for seeking screening. Participants were invited to provide the precise reasons
they had sought these screenings in the form of a free response question (i.e., What are the
reasons that encouraged you to get tested?).
Intentions. Participants were asked (yes or no) if they had considered modifying their
screening practices in the future; if they reported that they did intend to change their practices,
they were asked what change they intended to make (reducing or increasing frequency). In a
free response question, participants were also asked why they were or were not considering
making changes in these practices.

Data analysis

9

The data concerning the screening practices were first subjected to a descriptive analysis
detailing the presence and the frequency of each of the screening practices. The screening
practices of the participants under 40 were then compared with those of the participants
between 40 and 49 using chi-square tests. A Mann Whitney U test was used to evaluate the
impact of age group on the over-screening score.
Two independent judges conducted a content analysis (Bardin 1991) of the reasons
participants gave for their screening practices (n = 49 women under 40, n = 46 women
between 40 and 49), and of the reasons they gave for modifying their intended future
screening practices. When the number of participants was sufficient, chi-square tests were
used to compare the proportions of the different reasons reported by the two age groups.

Results
Characteristics of the participants
As shown in Table 2, a majority of women had a higher education diploma (over three fourths
for the women under 40, and over one-half for the women aged 40-49), and worked in
Administrative, Sales or Service Occupations (40% of the women under 40, 43% of the
women aged 40-49 years). Concerning their marital status, the majority of women was in a
relationship (nearly 80% of the women, whatever their age) and had children (nearly 69% for
the women under 40, and 92% for the women over 40).

Concerning their family history, not surprisingly most women had at least one first-degree
relative affected (nearly 69% of the women under 40, and 63% of the women over 40) by
breast and/or ovarian cancer or deceased by this cancer (nearly 25% of the participants under
40, 33% of the women over 40). Whatever their age, most participants also had another
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degree relatives affected or deceased by breast and/or ovarian cancer, or by another type of
cancer (Table 3).

Breast and ovarian cancer screening practices
On the whole, a large number of the unaffected noncarriers in both age groups,
pursued breast and ovarian cancer screenings in the years after receiving their gene test results
(Table 4). According to the previously defined criteria, these practices nearly always
constituted over-screening for the women in both age groups (Table 5). More precisely,
23.4% of the 77 women under 40 self-reported over-screening by mammograms, 13 % by
clinical breast examination (i.e., having this exam more than once a year), 42.9% by breast
self-examination, 19.5% by breast ultrasound, and 24.7% by ovarian ultrasound (Tables 4 &
5). However, none of these young unaffected noncarriers reported CA-125 testing. For
women over 40, the term “over-screening” could not be used, due to the fact that
recommendations are less clear for these women. More than 80% of the 54 women from this
age group self-reported having at least a mammogram since their gene test result; 11.1% had
clinical breast examination more than once a year. Half of these women over 40 used breast
self-examination, and nearly 52% of them self-reported breast ultrasound. Last, 22 % of these
women had ovarian ultrasound.
Insert Tables 4 & 5

We observed that the women between 40 and 49 on the whole self-reported more
over-screening practices than did the women under 40 (i.e., mammogram before the age of
40, clinical breast examination more than once a year, ovarian ultrasound, breast ultrasound,
breast self-examination and CA-125 testing; sum of over-screening scores for women 40 to
49 = 4437 versus 4208 for women under 40; Mann-Whitney U = 1205.5, p <. 05). These
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results primarily were derived from the increased numbers of mammograms and breast
ultrasounds these women received; the women in the age group of 40 to 49 more often
reported having obtained a mammogram and/or a breast ultrasound since receiving their gene
test results than did the women under 40 (Tables 4 and 5). Both age groups reported
comparable practices concerning clinical breast examination more than once a year (n = 10
for the women under 40 versus n = 6 for the women aged 40 to 49, χ² (1) =.914, ns).
Moreover, the two age groups did not differ in their breast self-examination practices or in the
frequency (once a year, twice a year) with which they administered this test (Tables 4 and 5).
There was also no difference in having obtained an ovarian ultrasound after receiving the
gene test results, and in addition, only one woman between 40 and 49 reported that she had
received CA-125 testing once a year since receiving her test results (Tables 4 and 5).

Screening motives
As indicated in Table 6, the most prevalent reasons for seeking screening cited by
participants, regardless of age, cited were the desire to detect and treat the disease in time
(41% of the women under 40 and 48% of the women over 40 self-reported this motive for
screening) and family medical history (41% of the women under 40, 54% of the women over
40). The fear of cancer was also often mentioned by the women under 40 (10%) as much as
by the women between 40 and 49 (23%). To explain their screening practices, 5 women under
40 (10.20%) and 3 women between 40 and 49 (6.52%) cited usual supervision (i.e., the fact
that the screening practices were undertaken in the frame of their usual medical
appointments).

Insert Table 6

12

Intention to modify screening practices
As a complementary analysis, we explored participants’ intentions of changing their
screening practices. On the whole, the majority of the women (83.2%; 71.5% of those under
40, and 80% of those between 40 and 49) reported they were not considering modifying their
screening practices in the future. Among the 22 participants who were considering changing
their practices, each indicated that she intended to increase the screenings evaluated in the
study because the risk of cancer increases with age (Table 7).

Insert table 7

Discussion
Our primary objective was to determine whether French unaffected noncarriers adopt
breast and/or ovarian cancer over-screening practices. Because of the ongoing debate among
experts regarding appropriate screening guidelines for women between 40 and 49 (Fletcher
and Elmore 2003; Hendrick and Helvie 2011; Kadaoui et al. 2012; Nelson et al. 2009;
Qaseem et al. 2007), it was also necessary to compare the self-reported practices of the
women of this age group with those reported by the women under 40, for whom the screening
guidelines are sufficiently clear (i.e., screening is not recommended and is a personal decision
among this age group).
As expected, and in keeping with the literature, our results show the presence of earlier
and/or more frequent screening practices (i.e., over-screening) among French unaffected
noncarriers than are recommended by clinical guidelines. In particular, a large majority of
noncarriers under age 40 reported having obtained a mammogram and/or a breast ultrasound
since receiving their gene test results. Given that for women under 40, these two practices can
be considered over-screening, it was reassuring that the data showed the women in this age
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group obtained those two screenings less frequently than did the women between 40 and 49
years of age. The fact that the majority of the women between 40 and 49 had received
mammograms (83%) or breast ultrasounds (51%) during the years after receiving their test
results may be attributable to the ongoing debate regarding appropriate screening
recommendations for this age group; when screening was a personal decision rather than a
recommendation, these women might have chosen early screening (before age 50) because of
their family histories. This hypothesis is consistent with the reasons the women gave for
seeking screening; for women in this age group, a family history of cancer was the primary
motive for seeking screening.
In contrast, for the other screening practices we studied (i.e., clinical breast
examination more than once a year, breast self-examination, ovarian screening ultrasound
screening), self-reported practices were comparable in both age groups. These observations
suggest that women under 40 pursue earlier and/or more frequent screenings than
recommended based on their risk of cancer. These data also show that these women obtained
these three screening tests in the same proportions as the women between 40 and 49. Due to
the fact the validity of these screenings is still being debated for women aged 40-49, these
screenings may be more easily justified in this age group. This latter assessment is even more
striking because the women between 40 and 49 had received their negative gene test results
well before the beginning of the study (approximately 5 years before, versus 3 years for the
participants under 40) and could therefore have reported pursuing more screening than the
women under 40.
The results of our study, with their specificities, are consistent with findings of the two
recent francophone studies (Dorval et al. 2011; Julian-Reynier et al. 2011) and of the AngloSaxon studies conducted among unaffected noncarriers in BRCA1/2 families (Dawson et al.
2008; Foster et al. 2007; Peshkin et al. 2003). Indeed, the proportions of women in the present
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study who pursued screening are, on the whole, comparable with those of the women in other
studies conducted on the screening practices of unaffected noncarriers (see Table 1). Among
the women in our study under age 40, over-screening by mammogram was undertaken in the
same proportions as those reported by Foster et al. (2007). Similarly, the French participants
in our sample underwent over-screening by ovarian ultrasound as often as the Anglo-Saxon
women questioned by Dawson et al. (2008) and Dorval et al. (2011). Nevertheless, the
women in our study under age 40 seemed to seek mammograms less often than the women in
the Dawson et al. (2008) study, in which 36% between ages 30 and 39 reported having
obtained a mammogram in the years following the announcement of their results. The present
sample of women also differentiate themselves from the women questioned by Julian-Reynier
et al. (2011), who found that 53% of their sample between ages 30 and 39 had obtained a
mammogram in the 5 years since receiving their gene test results. In the same way, the
unaffected noncarriers in our study reported conducting breast self-examination less often
than did the Anglo-Saxon participants in the same age group; only 42% of the women in our
study had performed this screening compared to 68% of the respondents in Dawson et al.
(2008) and 100% of those in Foster et al. (2007) study.
In contrast, the women in our study pursued breast ultrasounds more often than did the
participants in the study by Julian-Reynier et al. (2011): 19% of our respondents under 40
reported having obtained this screening since receiving their gene test results, compared with
only approximately 5% in the study by Julian-Reynier et al. (2011). This result may be linked
to the larger age range in our study: among our unaffected respondents under 40, the youngest
was 19 years old, whereas the youngest participant in the study by Julian-Reynier et al. (2011)
was 30 years old. Similarly, more participants in our study (21%) reported receiving clinical
breast examinations more than once a year, compared with only 10% of the Anglo-Saxon
women between 20 and 39 in Dawson et al. (2008). Finally, CA-125 testing was markedly
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less frequent for the participants in our study than for the Anglo-Saxon participants in
Dawson et al. (2008), the only study examining the frequency of this screening.
In our study, the women between 40 and 49 obtained mammograms and clinical breast
examinations in the same proportions as those reported by Dawson et al. (2008) and Dorval et
al. (2011). In addition, at 41% and 22%, respectively, the participants in Dorval et al. (2011)
clearly obtained ovarian ultrasounds more often than did the women in our study. Similarly,
the unaffected noncarriers between 40 and 49 in our study conducted breast self-examinations
less often than the participants of the two other studies of this age bracket; 50% of our
respondents reported having performed this screening in the years after receiving their gene
test results, versus 63% in Dawson et al. (2008), and 83% in Dorval et al. (2011). Finally,
similar to the women under 40, our participants between 40 and 49 reported seeking CA-125
testing less often than did the Anglo-Saxon participants of Dawson et al. (2008).
It is striking to note that clinical breast examination was, along with breast selfexamination, the most frequent screening practice reported by the women under 40; nearly
60% of these participants reported performing this screening since receiving their test results.
The most frequent screening practices among the women between 40 and 49 were
mammogram, clinical breast examination, breast ultrasound, and breast self-examination.
Although breast self-examination can be performed without medical instruction, the other
screenings require a medical prescription. The results of our study thus draw attention to the
possible difficulties of coordinating follow-up medical recommendations among practitioners
who see young and unaffected noncarriers. There is evidence that general practitioners and
gynecologists, being aware that these women belong to a family with hereditary cancer risk,
overestimate their patients’ risk of cancer and may prescribe these examinations “as a
precaution” (Cockburn et al. 1989; Sabatino et al. 2007).
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In support of this hypothesis, several studies have shown that doctors are sometimes
unaware of the guidelines concerning breast cancer screening. Gili et al. (1993) reported that
nearly 85% of the general practitioners questioned for an investigation conducted in Canada
were unaware of the national guidelines concerning breast cancer screening; thus, most of
these practitioners advise women under 40, including teenagers, to conduct regular breast
self-examination. The guidelines, however, suggest receiving a clinical examination once a
year from the age of 40 on and not conducting breast self-examination. Despite these
recommendations, 38% of Canadian general practitioners continue to instruct their patients
under 40 in how to perform breast self-examination (Kadaoui et al. 2012). Regarding
mammograms, 54% of the 1212 American general practitioners questioned in a different
study believed that the efficiency of this examination has been proven in women between 40
and 49 and therefore recommend it to their patients (Meissner et al. 2011). We find similar
data in France in an investigation of the practices of 600 general practitioners; most of these
practitioners (60%) begin screening for breast cancer in women under 50, that is, before the
age recommended in the national screening plan (Enquête INCa/Bva 2010).
Therefore, there appears to be a gap between the screening guidelines promoted by
health authorities –which differ based on country- and the recommendations that general
practitioners make to their patients. This gap is problematic because recommendations by
general practitioners tend to be strong predictors of women’s future cancer screening practices
(Friedman et al. 1995; Giveon and Kahan 2000; Tinley et al. 2004). The data from a recent
national French investigation (Pivot et al. 2011), for instance, revealed that a woman’s age
and her visits to a general practitioner or a gynecologist during the year were predictors that
women under 40 would seek mammograms.
In addition to examining the screening and over-screening practices of women under
40 and those between 40 and 49 and comparing those practices, this study also aimed to
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consider why women pursued certain screenings. Learning from the women themselves why
they pursue over-screening for cancer is a useful complement to the data from previous
studies on the screening practices of unaffected noncarrier women. In particular, knowing
why women pursue screening can help in suggesting methods for reducing over-screening.
Most of our participants, regardless of age, reported birth family history of cancer and the
desire to detect and treat the disease in a timely manner as their primary motives for seeking
screening. Among the 35 women who answered this question, most respondents, whatever
their age group, also intended to increase their screening practices in the future because cancer
risk increases with age, and fear of cancer was frequently reported by the women in both age
groups. If we cannot rule out the possibility that the women who were most anxious about
cancer were also the most likely to complete our questionnaire, we can hypothesize that these
women have a deep anxiety about cancer in general and that this anxiety would be reinforced
by the existence of a family history of breast or ovarian cancer. This anxiety might then lead
these concerned women to ask their general practitioners for specific medical examinations,
regardless of whether they belong to an age group for which screening is recommended. This
hypothesis is supported by the results of recent studies finding that young, unaffected
noncarriers overestimate their lifetime cancer risk and attempt to reduce these risks by
engaging in early preventive practices (Hoskins et al. 2012; Milhabet et al. 2012; Pilarski
2009; Vos et al. 2012).
It is possible that unaffected noncarriers overscreen because belonging to a BRCA
positive family led them to still believe they are at high risk of developing cancer, even if they
do not carry the BRCA1/2 mutation. These women may still overestimate their risk for cancer
because they have “always believed” they are at high risk. Due to the familial context, before
entering into the genetic testing process, the majority of women from BRCA family think
they carry the mutation (Caruso et al., 2009; Mc Inerney-Leo et al., 2006). This risk
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perception may lead them to undertake screening practices. Indeed, two meta-analyses
(Katapodi et al.2004; McCaul et al.1996) showed that the perceived risk of breast cancer
predicts the adoption of mammograms screening. These over-screening practices could also
be attributed to media reports regarding medical examinations and prevention, which increase
cancer awareness but can also increase anxiety. Practitioners might then seek to reassure their
patients by prescribing medical screening examinations. Breast self-examination, for instance,
which can be conducted without medical recommendations, is strongly publicized by the
media and is even presented as an effective examination. Performing these examinations is
represented as a way for these women to reassure themselves about their good health. It is
also possible that performing such breast-self examinations may be a way to achieve control
over an uncontrollable situation which generates anxiety (i.e., the fact of belonging to a
BRCA family). Although they do not themselves carry the BRCA1/2 mutation, young
unaffected noncarriers have a lot of relatives who carry this mutation and/or are affected or
deceased by cancer. It may lead them to a sense of helplessness, and to a wish to recover
control, by choosing to undertake screening “as a precaution” (Epstein et al. 1997; McCaul et
al. 1996; Rosenstock 1990; Rowe et al., 2005). Moreover, it is possible that the perceptions
women have of the “relevance” of these medical guidelines influence their over-screening
practices. In a study of women’s perceptions of mammograms (the usefulness of which
among women between 40 and 49 is still debated among American health experts), 83% of
the 503 participants indicated that they believe mammograms are beneficial for women
between 40 and 49 (Woloshin et al. 2000). Moreover, 38% of these women believed that
mammograms are effective for women under 40, and most believed that screening should
begin before the age of 40. For the women who participated in the study by Woloshin et al.
(2000), the current debate on mammogram recommendations is more about financial costs
than about ineffectiveness or the possible dangers of repeated radiation exposure.
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Interestingly, only 52% of these women reported trusting the national screening
recommendations (Woloshin et al. 2000). For more than half of the participants (61%), their
general practitioner is the primary source of information on mammograms, and their general
practitioner is the prescribing physician in 57% of the cases. It is also notable that 23% of the
respondents had asked their providers for a mammogram and only 20% had never discussed
mammograms with their general practitioner (Woloshin et al. 2000). Similarly, only 15% of
the Swiss women questioned by Chamot and Perneger (2002) were aware of the fact that
mammograms are not recommended before the age of 50.

Study limitations and research recommendations
The primary limitation of this study is that screening and over-screening practices
were estimated from self-reports; the participants completed self-administered questionnaires
regarding their screening practices since receiving their gene test results. Given the amount of
time that had passed between the participants’ learning their test results and the beginning of
our study (nearly 3 years for the participants under 40 and 5 years for those between 40 and
49) it is possible that their self-reported practices do not reflect their actual screening
histories. Nevertheless, several studies (Barratt et al. 2000; Caplan et al. 2003) demonstrate
the validity of self-reported practices concerning cancer screening. Caplan et al. (2003) found
that participants’ self-reported screening practices corresponded with the records of medical
registers by 88.4% for mammograms, and by 87.4% for clinical self-examination. Moreover,
if self-reported measures are indeed biased, the tendency is for women to underestimate the
time elapsed since their last screening examination (Caplan et al. 2003). Our results are
comparable with those of previous studies based on the same methodology (e.g., Dawson et
al. 2008; Dorval et al. 2011).
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Another limitation to our study is the relatively small number of respondents,
particularly between the ages of 40 and 49 (n = 54). This limitation appears to be linked to
both the population studied and the methodology used; the number of women in our study is
nearly identical to that in the previous studies (e.g., Julian-Reynier et al. 2011). To the extent
that our study is, to our knowledge, the first to focus on the reasons that young, unaffected
noncarriers give for over-screening, additional investigations are warranted to determine
whether the results can be replicated with a larger sample of these same age groups. Another
limitation could consist of the fact that the 40-49 years old women received their genetic test
result on average 5 years prior to the study. Thus, many of them may have been aged under 40
when engaged in over-screening. Even if there are no statistical differences between them and
the 40-49 years sample, a prospective study would be a better method to mitigate the
consequences of this potential bias.
Although the present data confirm that young, unaffected noncarriers pursue overscreening, we cannot dismiss the hypothesis that these women sought screening less often
after they received the results of their genetic testing. For some women, these practices would
still be excessive compared with the clinical guidelines, but these less frequent screenings
could indicate that the consultations accompanying the delivery of the test results had a
positive impact on screening practices. In another study, even before their first oncogenetic
consultation, half of the women aged 40 and 49 with a family history of breast and/or ovarian
cancer reported having obtained a mammogram (Isaacs et al. 2002). Yet, insofar as past health
behaviors are strong predictors of future health behaviors, it is possible that women belonging
to BRCA1/2 families, regardless of their genetic test results, will not modify their screening
practices (e.g., Lechner et al. 1997). It would therefore be interesting to test this hypothesis
with a longitudinal study designed to increase understanding of how the screening practices of
noncarriers evolve throughout the process of genetic testing.
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Practical implications
Given that medical examinations are ineffective at detecting possible tumors in young
women and that they may actually contribute to anxiety because of the high rate of false
positives (e.g., Lehman et al. 1999; for details, see Eisinger et al. 2004), the findings of this
study have implications for clinical practice. The breast and ovarian cancer over-screening
practices of young women suggest that these women, particularly those under 40, would
benefit from preventive communication focused on the ineffectiveness of such screenings for
their age group. Such communication could encourage these women to keep their screening
practices in line with medical guidelines and thus limit the possible negative effects of early
screening practices. Following the example put forward by Dawson et al. (2008), providing
follow-up care after the initial genetic test result consultations could ensure that noncarriers
adhere to recommended screening practices. During the genetic counseling process, and even
if they are not at risk of developing cancer to a greater extend that another woman, unaffected
young noncarriers should be particularly attended to by genetic counselors. Indeed, it seems
important to verify they really understand the implications of their genetic test result ( i.e.,
even if they belong to a BRCA1/2 family, their personal risk for developing breast or ovarian
cancer is similar to that of a woman who does not belong to such a family). Due to their
probably biased risk perception, it seems important that during genetic counseling, the
potential fears of unaffected noncarriers are fully discussed, in order to reassure them and to
avoid their using over-screening practices. In addition to ensuring that noncarriers clearly
understand the implications of their test results for medical follow-up, and considering the
data from the various studies presented, it is also important to ensure that health care
professionals accurately present these patients’ cancer risks based on their noncarrier status
and that they adapt their recommendations to their patients’ genetic status.
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Table 1.
Overview of results of five studies in which over-screening practices of unaffected noncarrier women under age 50 were evaluated: percentages
of uptake for the different (over)-screening practices, by age

Peshkin et al.

Foster et al.

Dawson et al.

Julian-Reynier et al.

Dorval et al.

(2002)

(2007)

(2008)

(2011)

(2011)

Authors

Age

< 50 years

< 35 years

35-49 years

20-29 years

30-39 years

40-49 years

30-39 years

20-29 years

30-49 years

40-49 years

66

33

81

10

22

42

32

36

102

81

N
Evaluated

Post-testing

5 years post3 years post-testing

period

3 years post-testing

2 years post-testing

year

testing

Mammogram

47%

22%

44%

20%

36%

92%

53%

8%

44%

78%

Breast

--

--

--

--

--

--

4.8%

--

--

--

ultrasound
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--

100%

98%

60%

68%

83%

--

61%

59%

63%

77%a

39%b

51%b

10%c

0

14%c

--

61%d

61 %d

70 %d

--

5%

16%

0

26%

24%

43.2%

31%

32%

41%

--

--

--

0

4%

14%

--

--

--

--

BSE

CBE

Ovarian
ultrasound

CA-125
testing

Note. BSE= breast self-examination; CBE=clinical breast examination;
a

percentage of women who report having undertaken a clinical breast examination in the post-testing year;

b

percentage of women who report at least one clinical breast examination in the 3 years post-testing;

c

percentage of women who report having undertaken a clinical breast examination more than once a year in the 3 years post-testing;

d

percentage of women who report a clinical breast examination once a year in the 2 years post-testing
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Table 2.
Socio-demographic characteristics of participants
Unaffected noncarrier women
Under 40 years (n=77)
n

40 to 49 years (n=54)

%

n

%

2

3.8

Educational levela
No qualifications

2

2.6

Diploma inferior to the baccalaureate

4

5.2

14

26.9

14

18.2

7

13.5

57

74.0

29

55.8

4

5.2

4

7.5

Executives and senior intellectual
workers

16

20.8

8

15.1

Intermediate occupations

16

20.8

13

24.5

Administrative, Sales or Service
Occupations

31

40.3

23

43.4

1

1.3

1

1.9

9

11.7

4

7.5

14

18.2

3

5.6

61

79.2

42

77.8

2

2.6

9

16.7

68.8

50

92.6

Diploma equivalent to the baccalaureate
(high school diploma)
Higher education diploma
Socioprofessional categoryb
Tradesmen, shopkeepers and business
owners

Manual labourers
No occupation
Marital status
Single
In a relationship
Divorcee
Parity

53

Note.
a
Two women aged 40-49 years did not indicate their educational level
b
One woman aged 40-49 years did not indicate her socioprofessional category
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Table 3.
Family history of the participants

Unaffected noncarrier women
Under 40 years (n=77)

40 to 49 years (n=54)

n

%

n

%

At least one first-degree relative affected by
breast and/or ovarian cancer

53

68.8

34

62.9

At least one first-degree relative deceased by
breast and/or ovarian cancer

19

24.7

18

33.3

At least another degree relative affected by
breast and/or ovarian cancer

73

94.8

52

96.3

At least another degree relative deceased by
breast and/or ovarian cancer

65

84.4

45

83.3

At least one relative affected by another type
of cancer

66

85.7

47

87.0

At least one relative deceased by another type
of cancer

56

72.7

41

75.9
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Table 4.
Comparison of screening practices undertaken by unaffected noncarrier women under 40 to
those of unaffected noncarrier women between 40 and 49

Unaffected noncarrier women
Under 40 years
40 to 49 years
(n = 77)
(n = 54)

χ² (1)

Mammogram

n
18

%
23.4

n
45

%
83.3

45.71*

Clinical breast examination

46

59.7

37

68.5

1.05

Breast self-examination

33

42.9

27

50.0

.65

Breast ultrasound

15

19.5

28

51.8

15.08*

Ovarian ultrasound

19

24.7

12

22.2

.10

CA-125 testing

0

1

1.8

-

Note. *p < .001
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Table 5.
Frequency of uptake of screening practices for unaffected noncarrier women under 40 versus
unaffected noncarrier women aged between 40 and 49 years

Unaffected noncarrier women
Under 40 years
40 to 49 years
(n = 77)
(n = 54)

χ² (1)

n

%

n

%

Less than once a year

6

33.3

3

6.8

-

Once a year

12

66.7

40

90.9

46.91*

Twice a year

0

0

1

2.3

-

More often

0

0

0

0

-

0

0

0

0

-

36

78.3

31

83.8

1.44
.01

Mammograma

Clinical breast examination
Less than once a year
Once a year
Twice a year

9

19.6

6

16.2

More often

1

2.2

0

0

0

0

0

0

-

51.8

.63

-

Breast self-examinationb
Less than once a year
Once a year

15

48.4

14

Twice a year

12

38.7

9

33.3

.01

More often

4

12.9

4

14.8

-

20

2

7.1

-

66.7

24

85.7

16.34*

2

7.1

-

Breast ultrasound
Less than once a year

3

Once a year

10

Twice a year

2

13.3

38

More often

0

0

0

0

-

0

2

11.1

-

84.2

8

72.7

.67

Ovarian ultrasound c
Less than once a year

0

Once a year

16

Twice a year

2

10.5

1

9.1

-

More often

1

5.3

2

18.2

-

Note. * p <.001; Sample sizes corresponding to over-screening practices are indicated in bold
type.
a

One woman aged 40-49 years did not indicate the frequency with which she undertook
mammogram;
b
Two women under 40 did not indicate the frequency with which they undertook breast selfexamination;
c
One woman aged 40-49 years did not indicate the frequency with which she undertook
ovarian ultrasound.
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Table 6.
Comparison of the motives for engaging in screening practices of unaffected noncarrier women under
40 versus unaffected noncarrier women aged between 40 and 49 yearsa
Unaffected noncarrier women
Under 40 years
(n = 49)

40 to 49 years
(n = 46)
n

χ² (1)

n

%

%

Early detection
Familial antedecents

20
20

40.8
40.8

22
25

47.8
54.4

.47
1.74

Fear of cancer

5

10.2

10

21.7

2.37

Standard supervision

5

10.2

3

6.5

_

Age

3

6.1

5

10.9

_

Need for reassurance

3

6.1

2

4.3

_

For the child(ren)

4

8.2

1

2.2

_

Personal medical history (cysts)

1

2.0

0

Motive

_

Note. a11 women under 40, and 5 women aged 40-49 years did not answer this question
(missing data); some participants reported more than one motive for explaining their
screening practices, hence the n’s total > the sample sizes
.
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Table 7.
Comparison of the motives for increasing screening practices of unaffected noncarrier women under
40 versus unaffected noncarrier women aged 40-49 years
Unaffected noncarrier women
Under 40 years
(n =22)
n

40 to 49 years
(n = 13)

%

n

%

Motive
Increase of risks of cancer
when aging
Heredity
Prevention
Need for reassurance
Standard supervision

12

54.5

1

4.5

3

13.6

1

4.5

0

7

53.8

1

7.7

2

15.4

0
2

15.4

Note. Five women in the under 40 group and one woman in the 40 to 49 group did not answer
this question
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